The possible causal relationship between fragmentation of genomic DNA and formation of viable, but non-culturable probiotic bacteria upon storage in dry state.
In this study, the aim was to establish if loss of DNA integrity is a cause of loss of culturability for probiotic bacteria during storage in dry state. The number of colony forming units (CFU), number of metabolically active cells, and DNA integrity during dry storage of probiotic strains, B. animalis subsp. lactis BB-12 and L. acidophilus LA-5, were investigated. The probiotic strains were freeze-dried and stored at 20°C, with and without oxygen present, and at water activity levels 0.22 or 0.32. Dry storage resulted in a decrease in CFU during the entire storage period. The number of metabolically active cells was unchanged during storage of B. animalis subsp. lactis BB-12, but did decrease during the first week of storage of L. acidophilus LA-5. Loss of DNA integrity was evident for both strains during storage and correlated well with the loss of CFU. Both loss of CFU and loss of DNA integrity were significantly greater for both strains when oxygen was present and when aw was increased. Statistical analysis indicates a possible causal relationship between DNA degradation and loss of culturability and this idea is consistent with the function of DNA at cell division. The study contributes with new knowledge of the cause for loss of CFU during dry storage of probiotic bacteria, which possibly can aid in the improvement of preservation techniques. © 2017 American Institute of Chemical Engineers Biotechnol. Prog., 34:231-242, 2018.